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On 1 December 1971 the Hawaii Department of Health has scheduled a
public hearing to consider an application to reclassify certain coastal
waters at Waiu1ua Bay and Anaehooma1u, Hawaii. This report reflects the
views of a number of people associated with the University of Hawaii whose
opinions were sought by the University's Environmental Center as represent-
ative of those"having knowledge and professional competence with respect to
various aspects of the environmental changes that may accompany the actions
that have led to the request for reclassification of the waters. In its
preparation, the following have been involved:
Harold L. Baker (Land Study Bureau)
Albert H. Banner (Hawaii Institute of Marine Biology)
Doak C. Cox (Environmental Center)
P. Bion Griffin (Dept. of Anthropology)
J. R. Healy (Geography, Hi10 College)
E. Alison Kay (Dept. of General Science)
L. Stephen Lau (Water Resources Research Center)
John Kelly (Look Laboratory of Ocean Engineering)
T. T. Lee (Look Laboratory)
Ralph Moberly (Dept. of Geology and Geophysics)
J. T. O'Brien (Look Laboratory)
Frank L. Peterson (Dept. of Geology and Geophysics)
Tamotsu Sahara (Land Study Bureau)
Edward D. Stroup (Dept. of Oceanography)
Some further studies of the environment of Waiu1ua Bay and Anaehooma1u
are still in progress by persons associated with the Hilo College. We do
not expect these studies to change the conclusions of this report in any
substantial way. They will, however, be reflected in a later statement we
hope to have presented at the I December hearing.
This statement does not represent an institutional position of the
University of Hawaii.
The public hearing will be concerned directly only with the reclassi-
fication of the coastal waters of Waiulua Bay and Anaehoomalu Beach in
accordance with an application of Albert Q. Y. Tom, representing Boise Cascade
Corporation. The justification for the change in classification, however,
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lies in certain changes in the quality of these waters that are anticipated
as a result in changes in the configuration, nature, and use of the shoreline
of these bays which are shown in the "Waiulua Bay Improvements, Anaehoomalu
Beach Improvements, General Plan" and described in the "Environmental Statement
for Waiulua Bay Improvement Project and Anaehoomalu Beach Improvement Project,
Waikoloa Resort Development," both prepared by Sunn, Low, Tom, and Hara, which
in turn is supported by three technical reports: "Waiulua Bay" by G. S. Key,
E. B. Guinther, and J. M. Miller, and "Beach Improvement" and "Circulation of
Anaehoomalu Fishponds" by R. J. Tait. Our report must, therefore, consider
the content of these supporting documents.
The changes in shoreline configuration, nature, and use are in turn a
part of the development of the entire Waikoloa Resort, which, in general
terms at least, has already received the sanction of the County and State
through the designation of the area for resort purposes. This action is
beyond the concerns of this hearing, but we would point out that the institu-
tional and temporal separation of the" consideration of the land use change
from the consideration of the implied changes in coastal water quality classi-
fication is an indication that our environmental decision-making system does
not yet provide for coordinated consideration of all environmental consequences
of proposed actions.
Substantial changes are likely to occur ubiquitously as the result of the
resort development generally. The development of groundwater inland, the
irrigation of resort lands, the use of fertilizer and pesticides, and the
wastage of heavy metals from transportation and other processes, and the
general littering that even with closest policing will accompany the increased
use of the lands, will all have their effects on the coastal waters between
and extending far beyond Waiulua Bay and Anaehoomalu Beach. Our understanding
of the ecological system is not sufficient to permit prediction of the extent
of the effects even if we knew the rates and locations of wastage, but the
"natural, pristine state" of the coastal waters will certainly be affected.
The disposal of sewage will be of special concern and although this, too,
is not intended for consideration at this hearing, we would point out that the
application indicates retention of a serious environmental misconception. It
is planned that the sewage will be treated and that the effluent will be
disposed of either by irrigation reuse or by subsurface injection. By the
latter process the nutrient load will be carried by ground-water flow to the
shoreline, and even with disposal by irrigation, unless the crop grown is
harvested, at least the phosphorus will eventually reach and be discharged with
the ground water. In spite of the dilution in the ground water, the effects
of the nutrient discharge in the shallow waters next to the coast may be more
detrimental than the effects of the same discharge via an outfall extending
away from the shore.
The waters of Waiulua Bay and Anaehoomalu Bay are in Class AA, whose
protected uses are "oceanographic research, propagation of shellfish and
marine life, conservation of coral reefs and wilderness areas, and aesthetic
enjoyment." According to the State water quality standards regulation: "It
is the objective of this class of waters that they remain in as nearly their
natural pristine state as possible with an absolute minimum of pollution from
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any source. To the extent possible, the wilderness character of such areas
shall be protected. No zones of mixing will be permitted." The regulation
provides, however, that: "The classification of any water area as Class AA
shall not preclude other uses of such waters compatible with these objectives
and in conformance with the standards applicable to them."
The new classifications sought are Class A, the recreational class, for
the waters off Anaehoomalu Beach and Class B, the harbors class, for the
waters of a boat basin to be developed at Waiulua Bay. It must be the concern
of this hearing that the public interest is served by any reclassification.
and that such reclassification is no more extensive than is required by the
public interest.
Waiulua Bay
According to the"General Plan" prepared by Sunn, Low, Tom and Hara, and
the "Environmental Statement", an entrance channel is to be dredged to 10-ft.
depth from the outer part of Waiulua Bay through the inner part to connect
with an 8-ft.-deep boat basin and a separate 4-ft.-deep pool area to be
created by dredging and fill in what is now a tidal basin inland of the bay.
The "Environmental Statement" states that the entrance channel will be 60-ft.
wide. The application for reclassification of the water states that the plans
have been revised so that the extent of dredging in the entrance will be
reduced, but the now planned dimensions are not indicated.
It should be noted that the dimensions of the boat basin suggest that a
natural period of oscillation of about 160 seconds indicating that seiching
may develop in it in response to waves of that period and harmonics of it.
The report of Key, Guinther, and Miller not only provides ecological
information adequate to judge major aspects of the impact of the proposed
construction but adds considerably to the background ecological data available
for the area. They estimate that with the dredging some 55,000 sq. ft.
(5,100m2 ) of living coral will be destroyed, as well as a number of fish, but
that these losses will be only temporary. They conclude: a) that there should
be no permanent alteration of the marine biological environment in the outer
part of the bay, b) that the main permanent effects of the alteration of the
inner part of the bay and the tidal basin will be to make their environments
more nearly approximate to those of the outer part of the bay by improving the
circulation in these areas in which the biota is now under stress, and c) that
the major envtronmental impacts may be that associated with the construction
itself.
The consequences of somewhat similar dredging for a small boat harbor at
Honokahau suggest that silt production by the dredging operations and silt
deposition in the entrance channel may be greater than anticipated by Key,
Guinther, and Miller. The experience at Honokahau suggests that, a year after
dredging the basalt talus walls of the channel will be encrusted with vermetid
worms and sea urchins and small coral colonies will have formed, but the
bottom of the channel will be lined with soft silt. An accumulation of silt
would effectively prevent recolonization of the bottom by coral.
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The recommendations of Key, Guinther, and Miller concerning care in
construction should be adhered to fully. The feasibility should be investi-
gated of constructing a temporary bulkhead between the tidal pond and the
bay to contain the silt resulting from the dredging and filling operations
in the pond.
In one respect the permanent changes in the inner bay are likely to be
somewhat greater than anticipated by Key, Guinther, and Miller. They assume
that there will be no facilities at the harbor for fueling. Even if this is
the case, fueling is likely to occur and small fuel spills are almost
inevitable. In addition, fuel and lubricant losses are inherent in the
operation of most present outboard motors. Minimization of water pollution
from fuel and lubricants will demand more on careful management than on the
design of the harbor.
The deepening of the inner bay and tidal pool may increase the discharge
of ground water, but because the shoreline of the bay is not in the net to
be extended landward, any freshening of the bay on this account is likely to
be offset by the increase in circulation, and the drain on the ground-water
resource itself is most unlikely to be significant.
Although on general grounds there should be surfing opportunities at
Waiulua Bay, and although a surfing site was identified in the area in the
1971 SCORP statewide surfing site inventory (Department of Planning and
Economic Development), the potential for surfing is not discussed in the
documentation submitted in support of the application for reclassification of
the waters. The coast is exposed to summer swell from the south and winter
swell from the north. The "General Plan" indicates slopes of 1/25 to 1/50 for
depths from 1 to 24 feet, which is well within the desirable range for wave
heights associated with these swells. This range would tend to produce spilling
rather than plunging breakers. There is a range of side slopes desirable for
the production of rideable shoulders of surfing waves. The gentle bottom slope
continues to a depth of 60 feet approximately 1600 feet offshore. The effects
on the surf of dredging the entrance channel to the boat harbor should be
studied and described.
With respect to the application for reclassification of the coastal waters,
it should be noted that the surface water quality of the inner part of Waiulua
Bay fails to meet the State water quality standards for nutrients in Class AA
waters, even under the present near natural conditions, as shown in the report
on the bay by Key, Guinther, and Miller. As a matter of fact the content of
both dissolved inorganic phosphorus and dissolved inorganic nitrogen exceed the
State water quality standards for total phosphorus and total nitrogen, respec-
tively, not only for waters of Class AA, but those Class A and Class B as well.
The dissolved inorganic phosphorus and nitrogen contents of the bottom waters
in the inner part of the bay and in the waters of the outer part of the bay fall
within the Class A standards, but the total phosphorus and nitrogen contents
are not given. It is evident that the source of the nutrients is the fresh
ground water discharging into the bay.
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In summary:
a. Land and water uses of the sort planned at Waiulua Bay must have
been anticipated when the resort zoning of the land was approved.
b. No special detrimental effects are anticipated from the planned
development at Waiulua Bay that is intended to make these uses possible.
c. Some of the detrimental changes that will result will be temporary,
associated with the construction, and at least to some extent reversible.
The long term sanction of such effects by establishment of a zone of mixing
does not seem appropriate although the construction will require a permit
from the federal Corps of Engineers. It seems appropriate that the State's
concern with controlling water quality effects be expressed by requiring a
permit under the Water Pollution Control Regulation.
d. The intended use of inner Waiulua Bay and the tidal pond make
appropriate the designation of these areas as Class B waters. Even under
natural conditions these waters do not meet the water quality standards as to
nutrients in Class AA waters or, indeed for Class B waters.
e. Except for temporary effects associated with construction, which
should be controlled as well as practicable, the changes in outer Waiulua
Bay should not be significantly greater than change anticipated along the
rest of the coastline. Hence there appears to be no reason for change in the
classification of the outer Bay from Class AA.
Anaehooma1u Beach
According to the Sunn, Low, Tom and Hara "General Plan" and "Environmental
Statement," a ledge of beachrock is to be removed from in front of the
southern part of Anaehoomalu Beach, in order to improve the beach for swimming,
and two interconnected fish ponds in back of the beach are to be cleaned out,
and connected with the sea by two pipes, one permitting inflow only, the other
out flow only.
Some interesting questions can be raised about the applicability of the
State Water Quality Standards to the ponds, which are at present connected
with the sea only by a channel (referred to as a weir in the General Plan and
the Tait report on the ponds) which is dry most of the time (dries at a tide
stage lower than 1.5 feet ml1w.). The pond waters are presumably "Coastal
waters" being "brackish waters ... that are subject to the ebb and flow of the
tide." Al though clearly only waters of the sea near shore were intended to be
included in the definition of "near shore waters" in the Water Quality
Standards, the waters of the ponds are near the shore and are "of a depth of
less than 10 fathom," and hence they may fal1 within the "near shore waters."
If they are "near shore waters" they are included in the Class AA waters
extending "from Ka Lae to Waiulaula Point" on Hawaii. In spite of the
existence of the channel and the past use of the ponds as fish ponds, the
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waters probably have some resemblance to their "natural, pristine state,"
and the resemblance may well be closer now than it was when the ponds were
managed as fish ponds.
Tait's analysis of the flow system of the ponds and their probable
salinity after the proposed pipe inlet and outlet have been provided has two
significant sources of error besides those he recognized. First, although
no s~gnificant long-term variation in fresh water inflow results from rain-
fall variation, because of the enormous storage in the Herzberg ground-water
lens that provides the inflow, there is probably a very great tidal variation
in this inflow. The ground-water head above any constant datum undoubtedly
varies substantially with the tide, but with a lag, so that the gradient
between any point back in the aquifer and the pond also must vary. Second
the seepage from the pond to the sea varies linearly with respect to head
loss, in accordance with Darcy's law, not in accordance with the non-linear
relation used by Tait. The consequences of these errors seem small, however.
Undoubtedly the water in the ponds will be brackish, as they always have been.
To the extent that salt water flushing is controlled by the pipe inflow and
outflow, the salinities of the ponds will be controllable by adjusting the
pipe orifices, within the range from the natural minima, perhaps nearly as
fresh as the inflowing ground water, itself brackish, to maxima perhaps
approximating the values shown by Tait.
It should be noted that the water of the ponds is probably highly
stratified now and will probably remain stratified even if the circulation is
increased. To judge from the nutrient contents found at Waiulua, the nutrient
content in the fresher, near-surface water of the ponds is probably very high.
The nutrient concentrations of the present discharge have probably always
greatly exceeded pertinent Class AA water quality standards, as will the
concentrations in the proposed new outlet.
There appear to be no substantial reasons why the pond waters should not
be cleaned out or the new drains shollld not be installed. Ornithologists note
that if the shorelines of the ponds are left natural (e.g. not walled) they
may be more attractive, physically, to pond and shore birds than they are at
present. The attractiveness may, of course, be offset by increased intensity
of human use. We understand that arrangements have been made to have an
archaeologist present at the time the ponds are dredged and we hope that his
guidance will be followed in case artifacts are disclosed in the operation.
The appropriateness of the proposed removal of the beachrock ledge which
lies just offshore from the southern point of the Anaehoomalu beach appears
to depend upon the effects of the removal on the stability of the beach and
upon the expected intensity and nature of use of the beach.
The position and shape of the ledge indicates that the beach slope must
once have been at least 20 feet seaward of its present position. Such retreats,
indicated by beachrock ledges now in the sea, have occurred in many Hawaiian
beaches from which no sand has been removed by artificial means, and there
appears to be no reason to believe that the Anaehoomalu beach retreat is other
than natural. The date of the retreat is not discussed in the documentation
,.
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supporting the application for reclassification. If, as has been the case
of some other beaches, the retreat occurred no more than a few years ago,
the process may perhaps be naturally reversible, and it would seem worth
waiting to see whether the beach would again widen. If, however, as is the
case in many other beaches, the retreat occurred a long time ago, it is
unlikely to be reversed in the foreseeable future. Local testimony on the
history of stability, retreat, or oscillation in width of the beach is
critically needed.
Tait concludes from the apparent stability of the present beach both
north and south of the beachrock ledge and the accordance of the north and
south portions of the beach that removal of the ledge to the level of the
offshore sand face will not induce retreat of the beach. He points out that
the ledge may not only reduce the wave energy reaching the beach but induce
long-shore currents between the ledge and the beach resulting in sand trans-
port away from the toe of the beach. That such lateral transport must occur
is indicated by the existence of the trough between the ledge and the beach
face. It is possible, however, that with the removal of the ledge, the
effects of increased energy impinging on the beach would be greater than the
decrease in lateral transport, and that the beach would retreat further. To
some of us Tait's reasoning seems sound, and although his observations were
restricted apparently to a very brief period during summer conditions, aerial
photographs taken at other times indicate not only the accordance of the north
and south parts of the beach but its parallelism to the beachrock ridge. Still,
to others of us, the possibility that beach retreat may be induced by removal
of the ridge must be seriously considered. We note that offshore submerged
or partly submerged breakwaters are sometimes artificially constructed to
remedy beach erosion problems, and that removal of a small part of a beachrock
ridge in front of Kuhio Beach on Kauai was followed by beach retreat.
Tait discusses various alternatives and objectionable features associated
with them. An alternative that he did not discuss is one suggested by his
appraisal of the hazard to swimming presented by the ledge itself as being
mild, in contrast with the hazard presented by the sea urchins growing on it
as rendering part of the beach completely unusable for swimming purposes.
The sea urchins are not identified. If they are primarily the smooth
Tripneustes there is really no need to remove them, whereas if they are primarily
the spiny Echinothrix or Diadema they would indeed constitute at least a serious
annoyance.
The alternative that presents itself is the removal of the sea urchins.
Tait describes only 300 to 400 feet of the ledge as infested with sea urchins
to a hazardous extent. If only this portion were cleared, it is possible that
it would be repopulated within a few days or weeks, depending on the population
of the adjacent parts of the ledge. The ledge, seems, however, to be surrounded
by sand, and if it were cleared over its entire area, apparently about 2000 or
3000 sq. yards, effective repopulation might not occur for many months and
perhaps even a few years. The cost of such clearance should not exceed a few
hundred dollars, and the costs of maintenance, even if annual clearing were
necessary, would be very small compared with the interest costs associated
with the removal of the ledge itself.
L ,
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Tai t comments that "at the very least, a long-term study of the area
would be required before the [other alternatives he described] should be
given serious consideration." At least a year-long study of the stability
of the beach seems warranted before the ledge removal he proposed should be
adopted. Consideration should be given to removal of the ledge for only a
small part of its length initially, preceded and followed by very careful
observations to determine the effects of this partial removal on the beach
stability.
The intensity of usage of the beach and the character of the users is
not clear. With usage by only a few persons. the retention of the natural
conditions of the beach would seem clearly preferable. With moderate inten-
sity use, the north part of the beach, unobstructed by the ledge might still
be adequate. With high intensity use there is more justification for
increasing the suitability of the southern part of the beach for swimming.
It may be assumed that residents would be better able to cope with the hazards
presented by the ledge than visitors. The environmental statement indicates
that both visitors and residents are to be served, but the lot layout on the
General Plan suggest that access to the beach and pond may be limited. The
extent of the justification for the removal of the ledge is, therefore,
uncertain.
The potential for surfing at Anaehoomalu is not discussed in the documenta-
tion submitted in support of the application for reclassification of the
waters, although, as at Waiulua, the exposure and offshore slopes are such as
to suggest that there is a potential. If it exists, the removal of the beach-
rock ledge should be considered beneficial in the sense of eliminating a
hazard.
With respect to the application for reclassification of the coastal waters,
it appears that:
a. The cleaning of the ponds and their provision with better flushing
will make the quality of their waters more nearly that existing when the ponds
were used as fish ponds, but less natural, than at present. The salinity may
be increased; the turbidity will be decreased. If these changes require
reclassification there seems to be no substantial reason why the waters should
not be reclassified.
b. The new conduit leading out from Kahapapa pond will, in part, replace
diffused seepage through and around the beach as discharge from the ponds. It
will result in concentration of the discharge a couple of hundred feet offshore
instead of dispersed seepage along the shore. The effects seem unlikely to be
substantial as compared with the general effects of development and increased
use of the resort lands. If the change requires reclassification there seems
to be no substantial reason why the waters should not be reclassified.
c. The removal of the sand ledge and the beach retreat that may result
represent changes in shoreline and submarine configuration and not water
quality changes and do not require reclassification of the coastal waters.
d. The removal of the sand ledge will result in a temporary production
of silt and turbidity, better sanctioned by a permit than by a permanent
reclassification of the waters.
